(1) In order to study the relationship between the energy metabolism via TCA cycle and amino acid metabolism as well as protein synthesis , C14-labelled substrates were used for tracer experiment .
The effect of digitalis and ammonia on such intermediary metabolism was, therefore, also studied.
METHODS
1. Preparation of the isolated heart In a guinea pig, approximately 250Gm. of body weight, the tip of the reservoir chamber described below was inserted into the lumen of the left auricle and fixed, under artificial respiration, according to the method described by Clarke.4) The aorta and the pulmonary artery were then ligated, and the heart was separated from the surrounding tissue.
Experimental apparatus
The experimental apparatus is shown in Fig.1 tion into the myocardial protein was also noted in cases after addition of ammonia (Table III, IV) . addition of digitalis. In the free amino acid fractions in the myocardium, radioactivity was noted in glutamic acid, N3 fraction, and alanine. In addition of ammonia, transition to glutamic acid and N3 fraction was rather pronounced. In the free amino acid fractions in plasma of the perfused blood, radioactivity was noted in the glutamic acid and alanine. No definite tendency was noted in the incorporation into myocardial protein (Table VII, VIII) . 4 . Experiment of glutamic acid-1-C14 administration C14O2 production averaged 384 CPM/gww upon perfusion for 15 min. 6. Experiment with administration of glycine-1-C14 C14O2 production was 91 CPM/gww in the case of perfusion for 35 min. and 332 CPM/gww in the case of perfusion for 60 min. The radioactivity of the myocardial non-protein components was 632 x 103 CPM after 35 min. and 1,300 X 103 CPM after 60 min., indicating an increase of uptake in the myocardium in the course of time. In the myocardial free amino acid fractions, radioactivity was noted in aspartic acid and glutamic acid. In the plasma of the perfused blood, radioactivity was noted in aspartic acid and N1 fraction. The incorporation into the myocardial protein was 114 CPM after 35 min. and increased to 465 CPM after 60 min. (Table XIII , XIV).
7. Experiment with glutamine-C14 (U) administration C14O2 production averaged 1,356 CPM/gww after 1 min. perfusion, 1,648 CPM/gww after 3 min., 1,630 CPM/gww after 8 min. and 1,656 CPM/gww after 30 min. These results suggest a rather early combustion of glutamine.
In Fig. 3 . Radioactivity of respiratory 0140,.
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Glutamic acid-l-C14 (5) Alanine-l-C74 (6) Glycine-l-C14 (7) Glutamine-C14(U) (7D) Glutamine-C14(U)+Digitalis (Isotopes value; 5 µc.) course of time, no radioactivity was noted at all in the group of digitalis administration (Table XV, XVI) . Fig.3, 4 and 5 illustrate the summary of the results described above. Jap. Heart J. July, 1968 Concerning the C14O2 production from C14-glutamic acid , Clark4) estimated the rate of 0.5% in the guinea pig heart . Doell and Felts11) observed that the glutamic acid administered into the perfused rabbit heart disappeared rapidly and 48% of the administered radioactivity was removed from the perfused fluid and 22% was oxidized into C14O2 after 1 hour . The amount of production of C14O2 from C14-glutamic acid in the author's experiment was lower than from acetate-1-C14 and pyruvate-1-C14, but indicating the utilization of glutamic acid as the energy source to some extent. As to the incorporation of glutamic acid into protein, Nyhan and Busch11) injected L-glutamic acid-C14(U) into rats and observed the incorporation of isotope into various organs, tode monstrate less than 5% of the administered isotope in cardiac muscle protein.
In the author's results the incorporation into protein was hardly noted. Concerning the relationship between glutamic acid and other amino acids, Awapara31) observed the formation of equivalent aspartic acid following glutamic acid administration in the rat myocardial homogenate. In the heart-lung preparation of guinea pig, Matsubara13) found radioactivity in aspartic acid, alanine, N3 and B2 fractions besides added glutamic acid after the administration of C14-glutamic acid (generally labelled). In the author's results, aspartic acid and N3 fraction showed radioactivity besides added glutamic acid in the perfused blood plasma and myocardium. Considering together with the high GOT and GPT activities in the myocardium, the transamination reaction appears to play an important role in the amino acid metabolism of the myocardium, and glutamic acid is probably changed into various amino acids in the myocardium. Since alanine is simply deaminized to change into pyruvate, it is supposed to play the role of the bridge between protein and carbohydrate. Lusk et al. 32) and Green & Goldberger33) reported on the effect of alanine on carbohydrate metabolism. In the experiment using the heart-lung preparation of dogs, Taguchi4) observed that the decreases in the concentrations of pyruvate, lactate, and fatty acid in the perfusing blood were less following alanine administration than following glutamic acid administration, and suggested the liability of alanine to be used as energy source. Clarke1) calculated, in the guinea pig heart, the rate of C14O2, formation from alanine-1-C14 as 3.6%, which was greater than that from glutamic acid. This would also indicate the liability of alanine to be used fuel. According to the authors results, C14O2 production was smaller than from glutamic acid. However, the demonstration of radioactivity in the ninhydrin negative fraction, which was supposed to represent pyruvate, in the perfusing blood might also indicate the transition of alanine to carbohydrate.
Lorber and Olsen34) administered C13-carboxyl labelled glycine into the 
